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[0001] This appl ication claims the benefit of the Korean 
Application No. P2000-84713 filed on December 28, 2000, which is 
hereby incorporated by reference. 

BACKGROUND OF THE 

Field of •the Invention 

[0002] The present invention relates to a plasma display 
panel (PDP) and a driving method thereof, and more particularly, 
to a PDP and a driving method thereof that can improve luminous 
efficiency. 

Discussion of the Related Art. 

[0003] A PDP is a display device using visible rays generated 
from a phosphor when vacuum ultraviolet rays generated by gas 
discharge excite the phosphor. The PDP is thinner and lighter in 
weight than a cathode ray tube (CRT) that has been mainly used as 
a display device. The PDP also enables a large sized screen with 
high definition. 

[0004] Such a PDP includes a plurality of discharge cells, 
each cell having one pixel on a screen. 



[0005] FIG. 1 is a perspective view illustrating a discharge 
cell of a related art three-electrode alternating current area 
discharge type PDP. 

[0006] Referring to FIG. 1, the discharge cell of the related 
art three-electrode alternating current area discharge type PDP 
includes a scan/sustain electrode 12Y, a common sustain electrode 
12Z, and an address electrode 20X. The scan/sustain electrode 12Y 
and the common sustain electrode 12Z are formed on an upper 
substrate 10, and the address electrode 20X is formed on a lower 
substrate 18. 

[0007] On the upper substrate 10 on which the scan/sustain 
electrode 12Y and the common sustain electrode 12Z are formed in 
parallel, an upper dielectric layer 14 and a passivation film 16 
are layered. Wall charges generated by a plasma discharge are 
accumulated in the upper dielectric layer 14. The passivation 
film 16 prevents the upper dielectric layer 14 from being damaged 
due to sputtering generated by the plasma discharge and increases 
secondary electron emission. MgO is generally used as the 
passivation film 16. 

[0008] A lower dielectric layer 22 and a sidewall 24 are 
formed on the lower substrate 18 on which the address electrode 
20X is formed. A phosphor layer 26 is deposited on surfaces of 
the lower dielectric layer 22 and the sidewall 24. 



[0009] The address electrode 20X is formed to cross the 
scan/sustain electrode 12Y and the common sustain electrode 12z. 
The sidewall 24 is formed in parallel with the address electrode 
20X, so that ultraviolet rays and visible rays generated by a 
discharge are prevented from leaking out to an adjacent discharge 
cell. The phosphor layer 26 is excited by the ultraviolet rays 
generated by the plasma discharge and generates one of red, green, 
or blue visible rays. 

[0010] Also, an inert gas for a gas discharge is injected 
into a discharge space between the upper substrate 10 or the 
lower substrate 18 and the sidewall 24. 

[0011] The aforementioned alternating current area discharge 
type PDP divides one frame into a plurality of sub-fields having 
different discharge number of times to display gray level of a 
picture image. Each sub-field includes a reset period for 
uniformly generating a discharge, an address period for selecting 
a discharge cell, and a sustain period for displaying gray level 
in accordance with discharge number of times. For example, if a 
picture image is displayed in 256 gray levels, a frame period 
(16.67ms) corresponding to 1/60 sec. is divided into eight sub- 
fields. Each of the eight sub-fields is divided into a reset 
period, an address period, and a sustain period. The reset period 
has the same value in each sub-field. Likewise, the address 
period has the same value in each sub-field. However, the sustain 



period is increased at a rate of 2 n (n=0, 1, 2, 3, 4, 5, 6, 7) in each 
sub-field. Since the sustain period is varied in each sub-field, 
gray level of the picture image can be displayed. 

[0012] A reset pulse is supplied to the scan/sustain 
electrode 12Y during the reset period, so that a reset discharge 
occurs. During the address period, a scan pulse is supplied to 
the scan/sustain electrode 12Y and a data pulse is supplied to 
the address electrode 20X so that an address discharge occurs 
between the electrodes 12Y and 20X. Wall charges are generated in 
the upper and lower dielectric layers 14 and 22 during the 
address discharge. During the sustain period, an alternating 
current signal is alternately supplied to the scan/sustain 
electrode 12Y and the common sustain electrode 12Z so that a 
sustain discharge occurs between the electrodes 12Y and 12Z. 

[0013] HdVwever, in the related art alternating current area 
discharge type\.PDP, a sustain discharge space is concentrated on 
the center of\ the upper substrate 10, thereby reducing 
applicability of the discharge space. That is, as shown in FIG. 2, 
since the sustain discharge occurs between the scan/sustain 
electrode 12Y and the common sustain electrode 12Z formed on the 
upper substrate 10 at a Yarrow distance, a discharge area is 
reduced, thereby reducing luWnous efficiency. At this time, if 
the scan/sustain electrode 12Y\and the common sustain electrode 
12Z are formed at a widen distance to increase the discharge area, 



a high drWing voltage should be applied to the scan/sustain 
electrode 12Yv and the common sustain electrode 12Z. That is, 
power consumptions! s increased for the sustain discharge, thereby 
reducing driving effrts^Lency of the PDP. 

[0014] To solve such a problem, a five-electrode alternating 
current area discharge type PDP as shown in FIG. 3 has been 
proposed . 

[0015] FIG. 3 is a perspective view illustrating a discharge 
cell of another related art five-electrode alternating current 
area discharge type PDP. 

[0016] Referring to FIG. 3, the related art five-electrode 
alternating current area discharge type PDP includes first and 
second trigger electrodes 34Y and 34Z formed at the center of a 
discharge cell on an upper substrate 30, a scan/sustain electrode 
32Y and a common sustain electrode 32Z formed at a peripheral 
portion of the discharge cell on the upper substrate 30, and an 
address electrode 42X formed at the center of the lower substrate 
40 to be orthogonal to the trigger electrodes 34Y and 34Z, the 
scan/sustain electrodes 32Y, and the common sustain electrode 32Z. 
On the upper substrate 30 on which the scan/sustain electrode 32Y, 
the first trigger electrode 34Y, the second trigger electrode 34Z, 
and the common sustain electrode 32Z are formed in parallel, an 
upper dielectric layer 36 and a passivation film 38 are layered. 
On the lower substrate 40 on which the address electrode 42X is 



formed, a lower dielectric layer 44 and a sidewall 46 are formed. 
A phosphor layer 48 is deposited on surfaces of the lower 
dielectric layer 44 and the sidewall 46. 

[0017] An alternating current pulse is supplied to the 
trigger electrodes 34Y and 34Z formed at the center of the 
discharge cell Vt a narrow distance during the sustain period. 
The trigger electrodes 34Y and 34Z are used to start a sustain 
discharge. The alternating current pulse is also supplied to the 
Iscan/sustain electrode 32Y and the common sustain electrode 32Z 
formed at a widen distance at the peripheral portion of the 
discharge cell during V: he sustain period. The scan/sustain 
electrode 32Y and the common sustain electrode 32Z are used to 
start a plasma discharge be\ween the trigger electrodes 34Y and 
34 Z and to maintain the plasma discharge. To drive the five- 
electrode alternating current a\ea discharge type PDP, a waveform 
shown in FIG. 4 is applied. \ 

[0018] Referring to FIG. 4, in the related art five-electrode 
alternating current area discharge type PDP, one frame is divided 
into various sub-field having different discharge number of times 
to display gray level of a picture image. Each sub-field includes 
a reset period for uniformly generating a discharge, an address 
period for selecting a discharge cell, and a sustain period for 
displaying gray level in accordance with discharge number of 
times. 



[0019] During the reset period, a reset pulse is supplied to 
the second trigger electrode Tz so that a reset discharge for 
initiating the discharge cell occurs. At this time, a direct 
current voltage is supplied to the address electrode X to prevent 
an error discharge from occurring. 

[0020] During the address period, scan pulses C are 
sequentially supplied to the first trigger electrode Ty and data 
pulses Va synchronized with the scan pulses C are supplied to the 
address electrode X. At this time, an address discharge occurs in 
the discharge cell to which the data pulses Va are supplied. 

[0021] During the sustain period, sustain pulses are 
alternately applied between the first trigger electrode Ty and 
the scan/sustain electrode Sy and between the second trigger 
electrode Tz and the common sustain electrode Sz. At this time, a 
voltage Vt applied to the trigger electrodes Ty and Tz has a 
lower level than a voltage Vs applied to the scan/sustain 
electrode Sy and the common sustain electrode Sz. During the 
sustain period, a direct current voltage is supplied to the 
address electrode X to prevent an error discharge from occurring. 

[0022] A sustain discharge step will be described in more 
detail with reference to FIG. 5. 

[0023] First, if the sustain pulse is applied to the first 
trigger electrode Ty, the scan/sustain electrode Sy, the second 
trigger electrode Tz, and the common sustain electrode Sz, a 
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trigger discharge occurs between the first trigger electrode Ty 
and the second trigger electrode Tz. Then, a transition discharge 
occurs between the second trigger electrode Tz and the common 
sustain electrode Sz or between the first trigger electrode Ty 
and the scan/sustain electrode Sy. As a result, the trigger 
discharge generated between the first trigger electrode Ty and 
the second trigger electrode Tz is transited to the sustain 
discharge between the scan/sustain electrode Sy and the common 
sustain electrode Sz. In other words, the sustain discharge 
occurs between the scan/sustain electrode Sy and the common 
sustain electrode Sz after the transition discharge occurs. At 
this time, even if the distance between the scan/sustain 
electrode Sy and the common sustain electrode Sz is great, a 
discharge can occur by means of a sustain pulse having a 
relatively low voltage level due to priming charged particles 
generated by the transition discharge. Thus, the sustain 
discharge having a long discharge path can occur while reducing 
increase of a sustain voltage. 

[0024] However, a transition discharge path in the five- 
electrode alternating current area discharge type PDP is almost 
half of a sustain discharge path. That is, to generate the 
transition discharge corresponding to half of the sustain 
discharge path, a high voltage should be applied to the trigger 
electrodes Ty and Tz. A strong transition discharge occurs due to 
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the high voltage applied to the trigger electrodes Ty and Tz. 
Wall charges are generated by the transition discharge and 
accumulated in a surface of the scan/sustain electrode 12Y or the 
common sustain electrode 12Z. The wall charges accumulated in the 
scan/sustain electrode 12Y or the common sustain electrode 12Z 
cause the sustain discharge contributed to luminance to be 
weakened, thereby reducing luminous efficiency of the PDP. 

SUMMARY OF THE INVENTION 
[0025] Accordingly, the present invention is directed to a 
PDP and a driving method thereof that substantially obviates one 
or more problems due to limitations and disadvantages of the 
related art . 

[0026] An object of the present invention is to provide a PDP 
and a driving method thereof in which luminous efficiency can be 
improved . 

[0027] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 




[0028] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, a PDP according to the present 
invention includes: a pair of sustain electrodes formed at a 
peripheral portion of an upper substrate; and a trigger electrode 
formed at the center of the upper substrate. 

[0029] In another aspect, a method for driving a PDP 
including a reset period, an address period, and a sustain period, 
includes the steps of: supplying a reset pulse to a trigger 
electrode formed at the center of an upper substrate during the 
reset period; supplying a scan pulse to the trigger electrode 
during the address period; supplying a data pulse synchronized 
with the scan pulse to an address electrode formed on a lower 
substrate opposing the upper substrate during the address period; 
alternately applying a sustain pulse to a pair of sustain 
electrodes formed at a peripheral portion of the upper substrate 
during the sustain period; and applying a trigger pulse to the 
trigger electrode during the sustain period. 

[0030] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings: 

[0032] FIG. 1 is a perspective view illustrating a discharge 
cell of a related art three-electrode PDP; 

[0033] FIG. 2 is a sectional view illustrating a sustain 
discharge of the PDP shown in FIG. 1; 

[0034] FIG. 3 is a perspective view illustrating a discharge 
cell of a related art five-electrode PDP; 

[0035] FIG. 4 illustrates a driving waveform applied to the 
PDP shown in FIG. 3; 

[0036] FIG. 5 is a sectional view illustrating a sustain 
discharge of the PDP shown in FIG. 3; 

[0037] FIG. 6 is a perspective view illustrating a discharge 
cell of a PDP according to the embodiment of the present 
invention; 

[0038] FIG. 7 illustrates a driving waveform applied to the 
PDP shown in FIG. 6 during a sustain period; and 
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[0039] FIGS. 8a and 8b are sectional views illustrating a 
sustain discharge generated by the driving waveform shown in FIG. 
7 . 

DETAILED DESCRIPTION OF THE INVENTION 
[0040] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, the 
same reference numbers will be used throughout the drawings to 
refer to the same or like parts. 

[0041] FIG. 6 is a perspective view illustrating a discharge 
cell of a PDP according to the embodiment of the present 
invention . 

[0042] Referring to FIG. 6, the PDP according to the 
embodiment of the present invention includes a first sustain 
electrode 52Y and a second sustain electrode 52Z formed at a 
peripheral portion of a discharge cell on an upper substrate 50, 
a trigger electrode 54T formed between the first sustain 
electrode 52Y and the second sustain electrode 52Z, and an 
address electrode 62X formed at the center of a lower substrate 
60 to be orthogonal to the first and second sustain electrodes 
52Y and 52Z and the trigger electrode 54T. On the upper substrate 
50 on which the trigger electrode 54T and the first and second 
sustain electrodes 52Y and 52Z are formed in parallel, an upper 
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dielectric layer 56 and a passivation film 58 are layered. On the 
lower substrate 60 on which the address electrode 62X is formed, 
a lower dielectric layer 64 and a sidewall 66 are formed. A 
phosphor layer 68 is deposited on surfaces of the lower 
dielectric layer 64 and the sidewall 66. 

[0043] The trigger electrode 54T is disposed to be adjacent 
to the first and second sustain electrodes 52Y and 52Z. An 
alternating current pulse is supplied to the trigger electrode 
54T during a sustain period, so that a trigger discharge occurs 
w * between the trigger electrode 54T and the first sustain electrode 

.4*, 

j|<l 52Y or the second sustain electrode 52Z. The first and second 

■S 

ffi sustain electrodes 52Y and 52Z are used to maintain a plasma 

■« 

|"t discharge after the trigger discharge is started. 

»^ [0044] In the PDP according to the embodiment of the present 

y inventlon ' one frame is divided into various sub-fields having 

if! different discharge number of times to display gray level of a 

jU 

picture image. Each sub-field includes a reset period for 
uniformly generating a discharge, an address period for selecting 
a discharge cell, and a sustain period for displaying gray level 
in accordance with discharge number of times. 

[0045] During the reset period, a reset pulse is supplied to 
the trigger electrode 54T so that a reset discharge for 
initiating the discharge cell occurs. At this time, a direct 
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current voltage is supplied to the address electrode 62X to 
prevent an error discharge from occurring. 

[0046] During the address period, scan pulses are 
sequentially supplied to the trigger electrode 54T, and data 
pulses synchronized with the scan pulses are supplied to the 
address electrode 62X. At this time, an address discharge occurs 
in the discharge cell to which the data pulses are supplied. 
Meanwhile, the scan pulses may be applied to the first sustain 
electrode 52Y or the second sustain electrode 52Z along with the 
trigger electrode 54T. 

[0047] During the sustain period, a trigger pulse is supplied 
to the trigger electrode 54T and sustain pulses are supplied to 
the first and second sustain electrodes 52Y and 52Z. 

[0048] FIG. 7 is a waveform of the sustain pulses applied to 
the respective electrodes 52Y, 52Z and 54T during the sustain 
period . 

[0049] Referring to FIG. 7, the sustain pulses are 
alternately supplied to the first sustain electrode Sy and the 
second sustain electrode Sz. When the sustain pulses are supplied 
to the first and second sustain electrodes Sy and Sz, a trigger 
pulse having a frequency higher two times than the sustain pulses 
is supplied to the trigger electrode T. The trigger pulse is 
synchronized with the sustain pulses applied to the first and 
second sustain electrodes Sy and Sz and then is applied to the 
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trigger electrode T. At this time, voltages Vy and Vz of the 
sustain pulses applied to the first and second sustain electrodes 
Sy and Sz are equal to each other. While a voltage Vt of the 
trigger pulse T applied to the trigger electrode T has a lower 
level than the voltages Vy and Vz of the sustain pulses. 

[0050] If the sustain pulses and the trigger pulse are 
applied as above, a trigger discharge occurs between the first 
sustain electrode Sy and the trigger electrode T or between the 
second sustain electrode Sz and the trigger electrode T, as shown 
in FIGS. 8a and 8b. At this time, the trigger discharge occurs 
only in discharge cells selected by an address discharge. 
Meanwhile, since the trigger pulse applied to the trigger 
electrode T has a lower voltage level than the sustain pulses, a 
weak trigger discharge occurs. Once the trigger discharge occurs 
between the first sustain electrode Sy and the trigger electrode 
or between the second sustain electrode Sz and the trigger 
electrode T, charged particles are generated. Subsequently, a 
secondary discharge between the first sustain electrode Sy and 
the second sustain electrode Sz is caused by priming effect of 
the generated charged particles. In other words, in the present 
invention, the sustain discharge can be generated by only the 
trigger discharge which is a fine discharge. Therefore, a 
transition discharge can be omitted, and thus discharge 
efficiency can be improved. 
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[0051] As described above, the PDP and the driving method 
thereof according to the present invention have the following 
advantages . 

[0052] One trigger electrode is formed between a pair of the 
sustain electrodes. The trigger pulse having a frequency higher 
two times than that of the sustain pulse is applied to the 
trigger electrode. The trigger discharge occurs between one of 
the pair of the sustain electrodes and the trigger electrode. 
Therefore, in the present invention, the sustain discharge can be 

P generated by the trigger discharge only. Also, the trigger pulse 

w 

iS having a lower voltage level than the sustain pulse is applied, 

p_ the trigger discharge occurs feebly. That is, a long discharqe 

N 

F 't path can be obtained by a lower voltage than a voltage with no 

if? 
$ 

|„$, trigger discharge, thereby improving luminous efficiency of the 

u 

u PDP - 

Q 

p [0053] It will be apparent to those skilled in the art than 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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